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CARBON PARTICLES IN MELANOCYTES AND BASAL CELLS AS
A RESULT OF A TATTOO*
MILTON R. OKTJN, M.D.
The particles of a tattoo are found in the dermis,
both within phagocytes and extracellularly. Little
is known concerning the transport of foreign parti-
cles from the dermis, although there are several
reports describing such material in the epidermis.
iCochs (1) has described gold particles witlun
epithelial cells in chrysiasis. In a case of paraf-
finoma of the breast, Masson (2) noted the pres-
ence of paraffin in basal melanocytes. He also re-
ported the presence of lipids and hemosiderin of
endogenous dermal origin in melanocytes.
This is a report of two cases of India ink tatto
in which carbon particles were observed in basal
melanocytes and in the epithelial cells of the epi-
dermis.
REPORT OF CASES
Case 1. A 14 year old white girl had an India
ink tattoo on the left forearm which was self-in-
flicted 6 months prior to examination.
Case 2. A 20 year old white woman had an In-
dia ink tattoo on the left forearm which was self-
inflicted 7 years previously.
MATERIALS AND METHODS
Sections from both lesions were examined un-
stained and stained with Giemsa and with hema-
toxylin and eosin.,Sections were examined before
and after bleaching with either hydrogen peroxide
or potassium permanganate (3). Control specimens
containing heavy concentrations of melanin were
bleached simultaneously in order to ascertain the
effectiveness of the procedures in decolorizing
melanin completely.
HISTOLOGIC FINDINGS
Case 1. The dermis contained numerous carbon
particles which were located largely within phago-
cytes. A few carbon particles were in the inter-
cellular spaces. In addition, coarse black particles
were observed in the cytoplasm of epithelial cells
in the epidermis and in the cell bodies and den-
drites of basal melanocytes (Fig. 1). In the basal
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epithelial cells of the epidermis the carbon parti-
cles were often aggregated in the supranuclear
areas (Fig. 1). After bleaching, the melanin pres-
ent in the epidermis was completely decolorized.
The black particles did not become decolorized,
and were therefore assumed to be carbon.
Case 2. A pattern similar to that seen in case 1
was observed. In this case bleaching was also uti-
lized to differentiate melanin from carbon.
DISCUSSION
There are several possible patterns of transport
which would explain the presence of carbon within
epidermal melanocytes and basal cells. Masson (2)
believed that the melanocytes in the basal layer
of the epidermis may act as amboceptors, capable
of transferring particulate material upward into
the epidermis or downward into the dermis. He
postulated that foreign material in the dermis is
relayed to the basal melanocytes by a syncytium
of connective tissue cells and conversely, melanin
produced in the epidermis is relayed downward
by this system to the blood vessels.
Another possibility is that the carbon particles
were transported to the epidermal-dermal junc-
tion, either in a free state or in macrophages, and
were then phagocytized by epidermal melanocytes
and basal cells.
A third possibility is that connective tissue cells
containing carbon particles migrated to the epi-
dermis. This mechanism would be consistent with
the author's hypothesis (4) that epidermal melano-
cytes may become differentiated from connective
tissue precursors. This hypothesis was based pri-
marily on the demonstration of enzymatic and
morphologic parallels between mast cells, melano-
cytes and nevus cells, which included: 1. the
demonstration of dopa oxidase activity in mast
cells and the demonstration of peroxidase activity
in mast cells, melanocytes and nevus cells, 2. the
demonstration of a close ultrastructural resem-
blance between the cytoplasmic granules of mast
cells and nevus cells, 3. the presence of dopa oxi-
dase activity in so-called dermal macrophages con-
taining pigment, 4. the presence of cells containing
both mast granules and melanin granules in their
cytoplasm, in sections of blue nevi, chronic inflam-
mation, urticaria pigmentosa, seborrheic keratoses,
lichen planus, and stasis dermatitis.
These studies, and consideration of embryologic
evidence (4) that much of the dermis may be of
neural crest origin, suggest the possibility that
older hypotheses maintaining the connective tissue
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origin of epidermal melanocytes be seriously recon-
sidered.
The carbon in the epithelial cells may have been
deposited there in the same manner that melanin
granules are normally transferred. The tendency
of carbon to localize in the supranuclear areas of
the epithelial cells parallels the distribution of
melanin in these cells. This observation is of in-
terest since it appears to indicate that the localiza-
tion of extraneous material in epithelial cells is
independent of the nature of the material ingested.
SUMMARY
Two cases of India ink tattoo revealed the pres-
ence of carbon particles in basal melanocytes and
in epithelial cells. Among the possible mechanisms
to account for this are: 1. that the carbon particles
were relayed to the epidermal melanocytes by a
syncytium of connective tissue cells, 2. that the
carbon particles were carried to the upper dermis
either free or in macrophages, and then were
phagocytized by the epithelial cells and melano-
cytes, 3. that the carbon was carried to the epi-
dermis by connective tissue cells which subse-
quently differentiated into melanocytes.
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